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[ Docket No. HM-109; Amdt. Nos. 173-83,
179-15)

PART 173—SHIPPERS

PART 179-——SPECIFICATIONS FOR TANK
CARS

Tank Car Tank Head Shields

This amendment establishes a require-
ment for a protective shield for certain
uninsulated tank car heads. The amend-
ment was proposed on May 29, 1973, in
Docket No. HM-109, Notice No. 734 (38
FR 14112). In that notice the Board
stated that it believed this requirement
would materially reduce the number of
head punctures on tank cars carrying
liquefied flammable compressed gases
and thereby increase safety to the public
and railroad employees.

Interested persons were Invited to par-
ticipate in this rulemaking ‘proceeding

and all- comments received have been

given full consideration by the Board.
There were nineteen commenters on the
Notice including representatives of the
railroad industry and shippers. The in-
terest shown and the comments ex-

- pressed are appreciated by the Board.

All of the respondents were of the opin-
lon that a regulation calling for head
shields is premature and that a modified
coupler design with a more positive
means of preventing vertical displace-
mert of freight cars during impact would
be preferable. The Board does not agree
with  this position for the following
reasons: ' |

1. Statistical evidence already -exists
through testing that a head shield would
be both effective in reducing tank head
punctures -and would also be cost bene-

ficial. There have been three studies on
tank. car head shields. Results of these

studies are as follows:

(a) The first study, Railroad Tank
Car Safety Research and Test Project,
was conducted by the Railway Progress
Institute (RPI) and the Association of
American Railroads (AAR) under an
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were $280 for a new car and $335 for an
existing car. The present value benefit
of the head shield was computed in this
study as the resultant of investing the
annual per car damage savings for a
thirty year period at an interest rate of
10 percent. The report stated that the

net economic value of the head shield
was $105 on new-cars and $50 on exist-

(b) The Association of American Rail-
roads submitted a report in November
1972 on tank car head shields. The same
data base and statistical approach as
used in the RPI/AAR report was em-
bPloyed. The AAR assumed that the head
shield would be only 50 percent effective
and estimated the cost to be $272 for new
cars and $474 for existing cars. On-this
basis, the net economic value was nega-
tive. On new cars the economic loss was
stated as $8 and on existing cars the
economic loss was $210. |

(c) Examination of the two reports by
the FRA and the Calspsn Corporation
revealed that the separation of tank car
head punctures from other tank shell
intrusions accompanying or resulting
from a head puncture meay have caused
bias in the data base discussed in (a) and
(b) above. FRA totaled all shell punc-
ture damage and assigned the portion to
head punctures based on the percentage

of incidents originating from a head

puncture. Application costs were based
on the highest estimates from both head
shield reports. On this hasis, the net
economic value of the head shield is $395

on new cars and $201 on existing cars.
The following table shows a comparison
of the three reports.
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ECONOMIC EVALUATION OF TANK CAR
SHERLD

(Per Class DOT 112A and 114A Car)
Economic Assumptions:

1. Cost Estimates:

(a) RPI/AAR—Average cost based on
manufacturers’ rail industry estimates.

(b) Calspan Report entitled “Cost/Benefit
Analysis of Head Shields for 112/114 A Serles
Tank Cars”, dated March 1, 1974. (Report

No. Z1.-6226-D-1).

2. Head Shield Efficlency:

() RPI/AAR and AAR—Based on respec-
tive estimates of the ability of the head
shleld to prevent head punctures.

(b) FRA—Used lowest efficlency estimate,

3. Present value benefit is based on invest-
ment of the annual economic savings at 109

over a 30 year period.

4. Economic Savings:

(a) RPI/AAR and AAR—Based on esti-
mated damage due to head punctures during

period 1965-1970.

(b) FRA—Based on pro-rated estimated
damage duwe to all tank instrusions during

period 1965-1970.
-
FRA-C

DOT-FR-00035
RPI/AAR 1(s) 9/71
New Existing

Estimated cost of applied head

shield. . __ . . .. _ $280 $335
Esgjmi%uzd emcl;my 3 of head - |

shie reent)____ oo
Present vla)gm Tbhenefit__...__.__ $385 $385
Net economie value. . _______._ $105 $50

and bottom shelf has had little testing liquefied

and there is no basis for assuming that

puncture preventative. In the event that
the modifled coupler design also proves
cost beneficial, the head shield can serve
as back up system and increase the total
effectiveness of both. Some commenters
were concerned about the 500,000 pounds
dynamic force strength requirement. The
Board concurs with their recommenda-

tion that the shield be designed to pass
the normal impact test required for aln

tank cars. The regulation has been re-
vised to reflect this change. For the pur-
poses of clarity a new paragraph Head
Shields (179.100-23) has been introduced
rather than amend the paragraph cap-
tioned Tank Heads (179.100-8) .

In developing the final rule .in this
proceeding, the Board seriously con-
sidered reducing by one or two years the
proposed period for retrofitting the more
than 18,000 existing DOT specification
112A and 114A tank cars with head
shields. However, upon further consid-
eration, 1t was determined that this task
isofsucha.magnjtudethatitca.nmt
be completed before December 31, 1971,
Reducing the retrofit period by one or

AAR Bubmittal 1(a) Contract No.
1172 DOT-F R-20069 1(b)
12/73
New  Existing New Erxisting
$272
$264
—$8

compressed gases; vital to the
economy. The Board believes

it is superlor to the head shield as a that prompt{ action must be taken by

nation’s

tank car owners to ensure that all exist-
ing 112A and 114A tank cars are equipped
with head shields by the end of 1977,
Accordingly, the Board requests that
each owner of these tank cars file with
the Federal Railroad Administrator,
Washington, D.C. 20590, by September 1,
1974, its head shield retrofit program or

schedule, followed by annual progress
reports to be filed by September 1 each

year and a final report when the PTo=-
gram is completed. The Board expects
each owner to retrofit all of its tank CATS
with head shields as soom as possible and
will not be receptive to petitions to ex-
telg the retrofit program completion
date.

In consideration of the foregoing, 49
CFR Parts 173 and 179 are amended as
follows:

L In the table contained in paragraph
(¢) of §173.314, Note 23 would be added
and reference thereto made In Column 3
of the table in the following entries:

3 173.314 Requirements for compressed
gases in tank ears,

2 $ @ : $
(c)it't




Xind of pe:rmjtm Required tank §173.31(a)
01 gas car, see § 173.31(a
flling density, (2) and (3) |
| | note 1 (percent)
Anhy BIMMONA. .. cavnecnecccccnnncarccconencone B0 o oeee e o DOT-106A500-X ., note 7.
ydrous N DOT-105A300-W _
67 eeeecvecee. DOT-112A400-F 112A340-W, 114A340-
o W, notes15and 23.
88.8. ..o . DOT-112A400-F 112A340-W, 114 A 840~

W, notes 15 ami 23. -

Butadiene (pressure not exceeding 255 Ib/An? at 115° ¥), Notes 18 and 21___ DO'i‘-lleM)-W, 114A340-W, notes 4,

Bt_ﬁlaﬁd;?gl? (pressure not exceoding 8001b/in at 115° ¥), Notes 18 and 21___ D%)O’ijg?flz_fioo-w, 114A400-W, notes 4,
ﬂ:%%i%:iﬁlebﬂ?m gas (pressure not exceeding 256 Note18.......__.. Dg'i‘zggzgs:mw, 114A340-W, notes 4,
ul%l}i?]] 333 {Jloggr%}lm gas (pressure not exceeding 300 Note18... _______ D %’i‘;}) };ﬁfﬁﬂﬁﬁ%fw'w" 1144400~
Methylacetylene-propadiene, stabilized....... _....... Note 22 _______._ DOT-105A300-W, 112A340-W, 114A-

Vinvl chloride, note 9 - -« oo oo

&
NOTRB 23: Specific

340W, 106A.500-X, notes 4, 9, and 23,

................. DOT-106A500X, note 7.
ctercereccmanen. DOT-105A200W, notes 4 and 16.
88 e DOT-112A340W, 114A340W, notes 4

and 23.

@
transportation of compressed gases must be equipped

cars
with proteetive head shields a.ﬂ;ar Dec. 31, 1977. See sec. 120.100-23 for head shield specification.

II. In §179.100, add a new sub-
section to read as follows:

§ 179.100-23 Head shields.

(a) After August 30, 1974, each end of
a specification DOT-112A and 114A tank
car must be equipped with a protective
head shield. The shield must be:

(1) At least l5-inch thick, and made
Ifrom sieel produced in accordance with
- specification ASTM A242 or ASTM A572

- GR. 50: |

(2) In the shape of a trapezoid with
the following dimensions: ,

(1) A minimum width at the top of
center s5ill of 4 feet 6 inches:

(i1) A minimum width at the top of the
shield of 9 feet 0 inches:

(iiil) The top corners of the shield
roundec. to a minimum radius of 9
Inches:

(iv) ‘The bottom corners of the shield
rounded to a minimum radius of 3
inches:

(v) All inside edges of the shield
chamfered to a minimum radius of
inch; and

(vi) A minimum height of 4 feet and
6 Inches:

(3) Shaped to the contour of the tank
shell head, utilizing a minimum of three
vertical bend lines: and

(4) The head protection device must
meet the impact test requirements of

paragraph AAR. 24-5 In the "ESipecifica-

tions for Tank Cars” Standard, effective
October 1, 1972, The impact test accept-

ance criterion is that the device and its
supporting structure does not sustain
visible permanent damage or deforma-
tion such as fractures, cracks, bends and
dents. The object of this requirement is
to assure that the head shield has ade-
quate strength to remain attached and
functionally unimpaired during normal
operations.

The head protection device must meet
all of the workmanship requirements of
the “AAR Specifications for Design,
Fabrication and Construction of Freight
Cars, dated September 1, 1964.”

This amendment is effective August 30,
1974. However, compliance with the regu-
lations, as amended herein, is authorized
immediately.

(Secs. 831-835 of Title 18, United States Code,

sec. 9, Department of Transportation Act (49
U.8.C. 1657))

19ﬁsue:-d in Washington, D.C. on July 23,

JOHN W. INGRaM,
Federal Railroad Administrator
Member, Hazardous Materials
Regulations Board.

[FR Do0¢C.74-17294 Piled 7-20-74,8:45 am]
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